It does not appear that the avian type of bacillus plays any part in the causation of ordinary human tuberculosis in this country, since it has not been found in upwards of 7,800 cases examined.
Of the two types which cause tuberculosis in man, the human occurs much more frequently than the bovine. The bovine bacillus is, however, far from being the negligible factor inhuman tuberculosis which in 1901 Koch declared it to be. Up to 1901 it was widely believed that human tuberculosis'vas in part' due to infection from the cow, through milk, and Koch's declaration in that year had the effect of arresting the measures which weregradually being put into force for diminishing the prevalence of bovine tuberculosis among the cattle in this country.
Bacteriological investigations were therefore necessary, and a Royal Commission was appointed, and reported in 1911. Their findings showed conclusively that bovine bacilli could cause all the chief forms of human tuberculosis, including tuberculous meningitis and ulcerative pulmonary tuberculosis. Unfortunately the significance of these findings was not generally appreciated and, later, other considerations-vitamins, the possible immunizing action of bovine bacilli, agricultural interests-again postponed concerted and energetic action against bovine tuberculosis.
In the meanwhile further investigations, which have been practically continuous to the present day, were undertaken for the purpose of determining accurately the relative frequency of bovine infections in the different forms of tuberculosis, at different age-periods and in different regions of the British Isles. The results of these are summarized in the tables (at the end of this paper).
The main conclusions that may be drawn from them are that:
(1) Bovine bacilli can cause all forms of human tuberculosis. This finding stimulated rene-ed researches both in this country and abroad, the results of which have show"n that phthisis due to bovine tubercle bacilli is by no means a rare occurrence. The total number of bovine pulmonary cases found in Great Britain is nowv 194. The third table sho-s the regional distribution of these 194 cases. It will be seen that the percentage of bovine infections rises from less than 1% in the South of England to 9%o in the rural districts of North-east Scotland. Six of the 52 bovine cases from North-east Scotland were found among 19 patients from the Orkney Isles, giving for these islands the astonishingly high percentage of 31-5.
, §tiology, Pathology, and Epidemiology of Bovine Phthi8is.-The ages of the patients ranged from 7 to 71 years. There is an interesting, and as yet unexplained, difference in the sex incidence between England and Scotland. In England there is a slight preponderance of males over females, while in Scotland there is a great excess of females over males, the ratio being about five to three.
The occupations of the patients have been diverse, but of interest in this connexion is whether or not the employment brought the person into contact with cattle. Of the 194 persons 38, so far as at present ascertained, were " cattle contacts " some were farmers or milkers who would be specially exposed to infection, and some were ploughmen and farm labourers whose contact, if any, would be indirect and brief.
Here again there is a difference not yet explained between England and Scotland. Of 22 English " cattle contacts " few drank much raw milk and none gave any indication, so far as clinical evidence goes, of the infection being of alimentary origin. Of 16 " cattle contacts " in Scotland, on the other hand, nearly all were in the habit of drinking daily large quantities of raw milk, and four gave a history of previous tuberculosis-three cervical gland and one Pott's disease.
The duration of clinical tuberculosis from the first appearance of symptoms to the date when bovine bacilli were found in the sputum ranged from a few months up to sixteen years. It has not always been possible to obtain a history which would date even approximately the first appearance of bacilli in the sputum, but in about two-thirds of the cases the disease in its ulcerative stage had its beginning below the age of 25 years in women and 30 years in men.
The extent and character of the pulmonary lesions have shown wide variations, but have not been in any way different from what might be found in the same number of human type cases.
The following are the main facts which have been established by the investigations of pulmonary tuberculosis:
(1) The bovine type of bacillus can produce ulcerative pulmonary tuberculosis in the human subject, indistinguishable clinically from that caused by the common human bacillus.
(2) The clinical and pathological evidence in about a third of the cases was clearly in favour of the alimentary tract as the portal of entry of the bacilli, the primary infection in most of these cases dating back to childhood or adolescence.
(3) The latent period of bovine phthisis of alimentary origin, that is to say, the period between the probable original infection and the breakdown of the pulmonary lesions, has ranged from less than a year up to 26 years or more.
In illustration of this statement I will give the clinical particulars of four cases:
I.-A male student, aged 20, had neck glands excised in December 1936. In June 1937
there were clinical symptoms of pulmonary tuberculosis, and in August bilateral central disease-with extension to the whole of the right lung, and much cavitation-was found.
Here the latent period was about six months. II.-A youth, aged 17. At 12, a gland in the neck broke down. Nine months before admission he began to cough; the chest was examined, and both lungs were found to be extensively iIfiltrated; the larynx also was affected.
III.-A girl, aged 11, with extensive disease of both lungs. She had enlarged glands at 20 months and a continuous history of tuberculosis until she died at the age of 12.
IV.-A man, aged 31, with disease of upper two-thirds of both lungs. Tuberculous cervical glands at 3 years. Clinical symptoms of pulmonary tuberculosis at 29.
(4) Bovine phthisis is of more frequent occurrence in Scotland than in England. (5) In Scotland the incidence of bovine phthisis is highest in districts where the consumption of raw milk is greatest.
(6) Bacteriological evidence of transmission of bovine bacilli from human case to human contact has been obtained. 
